Introduction {#sec1-0300060519865064}
============

Depression is a major challenge for undergraduate university students.^[@bibr1-0300060519865064][@bibr2-0300060519865064][@bibr3-0300060519865064][@bibr4-0300060519865064]--[@bibr5-0300060519865064]^ Studies have shown that 25% of students worldwide meet the threshold for major depression at any given time.^[@bibr3-0300060519865064]^ The prevalence of depression has been estimated to range from 1.6% (severe depression) to 58.2% (mild depression) in student populations in Nigeria,^[@bibr4-0300060519865064],[@bibr5-0300060519865064]^ and depression is common among chemistry education undergraduates in Nigerian universities. A 2017 study found that 97.3% of the chemistry education undergraduates in Nigerian universities in the southeastern part of the country experienced high levels of depression; out of 611 chemistry education undergraduates surveyed, 51.1% of women and 48.9% of men reported experiencing moderate to severe depression. Depressive symptoms were recorded for 28.6% of first-year students, 28.6% of second-year students, 35.7% of third-year students, and 7.1% of fourth-year students.^[@bibr6-0300060519865064]^

In Nigeria, the undergraduate chemistry education programme aims to equip individuals with the skills, knowledge, competencies, and intellectual and moral training required for teaching senior secondary school chemistry and engaging in careers in chemistry education, as well as to prepare these individuals for leadership roles in education ministries and public and private educational institutions.^[@bibr7-0300060519865064]^ These objectives can only be achieved when the students are mentally and physically fit to attend lectures, complete course work and related tasks, and study for and pass their examinations. Depression can impair the ability to engage in school activities, resulting in poor academic performance, and can negatively affect students' quality of life.^[@bibr8-0300060519865064]^ Therefore, the objective of the present study was to investigate the efficacy of a psycho-educational programme rooted in the theory of rational-emotive behaviour therapy (REBT) in treating depression in a cohort of chemistry education students. REBT theory, developed by Albert Ellis in the 1950s, uses a cognitive behavioural approach to the treatment of depression,^[@bibr9-0300060519865064]^ positing that thoughts affect feelings and in turn influence behaviour and actions.^[@bibr10-0300060519865064]^ REBT seeks to modify irrational and self-defeating thoughts and beliefs, and identifies demandingness, self-downing, awfulising, and low frustration tolerance as the irrational beliefs mediating depressive symptoms.^[@bibr9-0300060519865064]^

Method {#sec2-0300060519865064}
======

This group-based intervention was conducted in accordance with the tenets of the Helsinki Declaration, and was approved by the Research Ethics Committee at the Faculty of Education, University of Nigeria, Nsukka. This study was also conducted in accordance with the research tenets of the American Psychological Association. We obtained informed consent from all individuals included in this research.

We used the G\*Power computer software^[@bibr11-0300060519865064]^ to determine the statistical power of the sample, and obtained an *a priori* power of 0.85 (selected effect size *f* = 0.30, two groups, three measurements, correlation = 0.5). We assigned participants to groups using random allocation software.^[@bibr12-0300060519865064]^ An independent statistician performed the randomisation, and the allocation concealment was conducted with sealed opaque envelopes numbered sequentially. The remaining 49 students with major depression were referred to counselling. Exclusion criteria were diagnosed psychiatric disorders (panic disorder, bipolar depression, schizophreniform disorder, current substance abuse, and organic brain syndrome), receiving psychotropic medication, and requiring hospitalisation because of the potential of suicide.^[@bibr9-0300060519865064]^

Beck's Depression Inventory (version II)^[@bibr13-0300060519865064]^ was used to collect qualitative data from the study participants three times (pre-test, post-treatment, and at follow-up). Time between pre-testing and the beginning of treatment period was 4 weeks; at the end of the treatment period, we conducted a follow-up evaluation. Beck's Depression Inventory is a well-validated and reliable scale of 21 items,^[@bibr14-0300060519865064][@bibr15-0300060519865064]--[@bibr16-0300060519865064]^ and the internal consistency of Cronbach's alpha was 0.871 in the present study. Higher Beck's Depression Inventory scores correlate with a higher level of depression. A demographic questionnaire was used to collect information such as sex, level of study, place of residence, religion, age, and frequency of depression symptoms.

A well-tested protocol for managing depression---the REBT Depression Manual^9^---was used to aid the participants in the treatment group for 12 weeks. REBT uses cognitive, behavioural, and emotive techniques to assist patients in identifying and altering their depressive beliefs. Students in the control group received counselling services. Univariate analysis of variance and a two-way repeated-measures analysis of variance were performed on data from the pre-test and post-treatment questionnaires to determine the main effects of treatment and time and the time × group interaction effect. There were no missing data. We tested for data normality and violations of assumptions, and the study data were shown to be normally distributed. All statistical analyses were conducted using SPSS version 20 (IBM SPSS, Armonk, NY, USA).

Results {#sec3-0300060519865064}
=======

A total of 500 chemistry education undergraduates from all years of study were surveyed for eligibility and possible inclusion in the study. Seventy-two (14.4%) students met the eligibility criteria for major depressive disorder (scored 31 and above in Beck's Depression Inventory at pre-test). Of these, the first 23 chemistry education undergraduates with major depressive disorder to meet the eligibility criteria were included in the study. Twelve students were randomised to the treatment group and 11 were randomised to the control group ([Figure 1](#fig1-0300060519865064){ref-type="fig"}).

![Participant flowchart.](10.1177_0300060519865064-fig1){#fig1-0300060519865064}

Mean age was 22.25 ± 2.80 years in the treatment group and 21.36 ± 1.75 years in the control group. Four (33.3%) male students and eight (66.7%) female students were in the treatment group; six (54.5%) male students and five (45.5%) female students were in control group. In the treatment group, five students (41.7%) were in their first year of the programme, three (25.0%) were in the second year, and four (33.3%) were in the third year. In the control group, four (36.36%) students were in their first year, one (9.1%) was in the second year, three (27.27%) were in the third year, and three (27.27%) were in the fourth year. Univariate analysis of variance showed that at pre-test, there was no significant difference in the depression scores of students in the treatment and control groups (*F*(1,21) = .203, *P* = .657, *η~p~*^[@bibr2-0300060519865064]^ = .010).

Two-way analysis of variance indicated a significant overall main effect of time on participants' mean depression scores (*F*(2,20) = 129.157, *P* \< .001, *η~p~*^[@bibr2-0300060519865064]^ = .928). Similarly, there was a significant difference in mean depression scores between the treatment and control groups (*F*(1,21) = 131.176, *P* \< .001, *η~p~*^[@bibr2-0300060519865064]^ = .862). The time × group interaction effect was significant (*F*(2,20) = 109.409, *P* \< .001, *η~p~*^2^ = .916). [Figure 2](#fig2-0300060519865064){ref-type="fig"} illustrates the changes in mean depression scores by group and period of assessment. Treatment was effective in reducing depression scores over time.

![Effect of rational-emotive behaviour therapy on chemistry education undergraduates' depression scores over time. Bars indicate the 95% confidence interval (CI). BDI-II, Beck's Depression Inventory, version II.](10.1177_0300060519865064-fig2){#fig2-0300060519865064}

Discussion {#sec4-0300060519865064}
==========

We assessed the efficacy of REBT in reducing depression among chemistry education undergraduate students in a Nigerian university. Several studies have shown the clinical utility of REBT in reducing depression in Nigeria and in other countries.^[@bibr14-0300060519865064][@bibr15-0300060519865064]--[@bibr16-0300060519865064]^ There was no significant difference in mean depression scores at pre-test between students in the treatment and control arms in our study. Depression scores decreased among the students in the treatment group, suggesting that REBT enabled them to manage their depression. The finding supports studies that reported that REBT was effective in managing depression in both students and other populations.^[@bibr14-0300060519865064][@bibr15-0300060519865064][@bibr16-0300060519865064][@bibr17-0300060519865064][@bibr18-0300060519865064]--[@bibr19-0300060519865064]^

The present study adds to the existing pool of literature on REBT as effective alternative to pharmacotherapeutic treatment for depression in student populations. Educators and researchers should collaborate with psycho-educational programme specialists to implement REBT in assisting university undergraduates to reduce depression and psycho-social issues that may influence their learning and living experiences.

The present study has some limitations. Because of the small size of the sample, the generalizability of the findings is limited. Another limitation of the study is the lack of sufficient information about participants' characteristics. We assessed depressive symptoms using only Beck's Depression Inventory; the assessment of a physician was not performed, and this may be another limitation. To our knowledge, Beck's Depression Inventory has not been validated in a Nigerian sample. REBT relies on the participant's commitment and cannot treat severe conditions such as personality disorders. Future studies should endeavour to address these limitations and compare students with and without depression in terms of the collected exposure variables.

Conclusion {#sec5-0300060519865064}
==========

Depression and its treatment are topics of relevance in student populations, and the REBT psycho-educational programme was effective in reducing depression scores in our sample.

Declaration of conflicting interest {#sec6-0300060519865064}
===================================

The authors declare that there is no conflict of interest.

Funding {#sec7-0300060519865064}
=======

This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
